Background: Beingfemale and having comorbid anxiety are both thought to increase suicidality in patients with major depression. Whether these effects are independent or related to severity ofdepression is not known.
disorders, panic attacks were present in 62% of those who committed suicide within 1 year of assessment, compared with a significantly lower rate of 28% among patients who did not commit suicide (10) . Others have found higher rates of suicide attempts in patients whose depression involved a comorbid anxiety disorder (11, 12) . In contrast, a retrospective study by Barraclough and others found similar rates of anxiety among patients with major depression who committed suicide versus those who did not commit suicide (3) . Therefore, although most studies conclude that comorbid anxiety is a risk factor for suicidality among patients with depression, not all studies agree, and the magnitude of effectremains in question. Another factor for consideration, as discussed by Joffe and others, is that patients with anxiousdepression are generally more severely ill than those with nonanxious depression (13) . This raises the question whether comorbid anxiety increases the degree of suicidality among patients with depression independently of severity of depression. To our knowledge, no studies directly address this question.
A separate body of research has focused on the effect ofbiological sex on suicidality. Epidemiologic studies have consistently shown that the overall ratio of male to female suicide victims is approximately 4: 1 (1) but that lifetime suicide attempts are more common in females versus males by a ratioof 3:1-"the gender paradox in suicide" (14) . Studies ofsuicide victims have found that in total, more depressed men than women commit suicide (4); however, a higher percentage of female suicide victims had a diagnosis of major depression (4, 15) . As potential explanations, men may have more severe depressions, leading to higher rates of suicide, or it may be easier to make a retrospective diagnosis of depression in women due to societal or other factors. The available studies focus on suicide victims, but they do not directly address whether sex in fact affects suicidality in patients with major depression.
Only one study of which we are aware simultaneously assessed the impact of comorbid anxiety and sex on suicidality in patients with major depression. Isometsa and others completed psychological autopsies on 71 suicide victims in Finland who had diagnosis of major depression (5) . They found that 17% had a comorbid anxiety disorder and that there was no significant effect ofsex, with 18% ofmales and 15% offemales having comorbid anxiety. However, this study involved a small number of cases and could not evaluate the impact of severity of depression on suicide.
This study examines a large group of patients with major depression and evaluates comprehensively the effects of sex and anxiety on suicidal ideation in this population. The aim is to understand the impact sex and comorbid anxiety have on suicidal ideation in patients with major depression and to identify whether the effects of sex and anxiety interact or act independently. In addition, ifsex and anxiety are found to affect suicidality, is this effect independent of the severity of depression?
Methodology
This study retrospectively reviewed a database of patients with major depression seen at the Depression Clinic of the Centre for Addiction and Mental Health (the former Clarke Institute), a university-affiliated tertiary care psychiatric facility. Complete data were available for 533 patients (190 men, 343 women). In each case a diagnosis of major depressive disorder had been made clinically and then confirmed using either the Structured Clinical Interview for DSM-IV (SCID-IV) (16) or the Schedule for Affective Disorders and Schizophrenia-Lifetime Version (SADS-LV) (17) . We obtained informed consent for all patients included in our database.
Demographic data and illness history were obtained for each of the patients. A current diagnosis or lifetime diagnosis (including those with a current episode) of an anxiety disorder was identified using the SCID-IV or SADS-LV. The following anxiety disorders were assessed: panic disorder, agoraphobia without history of panic disorder, obsessive-compulsive disorder (OCD), social phobia, specific phobia, posttraumatic stress disorder (PTSD), and generalized anxiety disorder (GAD). To assess current mood symptoms, the Hamilton Depression Rating Scale (HDRS) (18) and Beck Depression Inventory (BDI) (19) were used.
For this study, suicidal ideation was considered to be present ifa subject scored more than 0 on the suicide items ofboth the HDRS and the BDI. That is, the subject must have endorsed "I have thoughts of killing myself, but I would not carry them out" or a more severe symptom on the BDI, and a rater must have assessed that the subject "feels life is not worth living," or a more severe symptom on the HDRS. Degree of suicidal ideation was determined by taking into account the suicide items on both the HDRS (objective) and BDI (subjective) as follows: a score of 0 for degree of suicidal ideation signified no suicidal ideation; a score of 1 signified passive suicidal ideation (that is, "I have thoughts of killing myself, but I would not carry them out" or "feels life is not worth living"); a score of 2 signified active suicidal ideation (that is, "I would like to kill myself'or "wishes he were dead or any thought of possible death to self'); a score of 3 signified active suicidal ideation with intent (that is, "I would kill myself if I had the chance"or "suicidal ideas or gestures"); and a score of4 signified a suicide attempt (that is, "attempts at suicide") To identify differences in demographic variables and baseline scores between women and men and between patients with or without a comorbid anxiety disorder, z-tests were used. We examined the effects of sex and comorbid anxiety on the presence ofsuicidal ideation using a logistic regression with presence or absence ofsuicidal ideation as the dependent variable and with sex and the presence or absence ofa comorbid anxiety disorder as independent variables. The effects of sex and comorbid anxiety on the degree of suicidal ideation was examined using an analysis of covariance (ANCOVA) with current age and score on the "depressed mood" item of the HDRS as covariates.
Results
A total of 533 patients were included in the study-190 men (35.6%) and 343 women (64.4%). The mean age was 38.1 years (SDIO.8), with an average of2.7 (SD 2.4) lifetime depressive episodes and a mean age at first depressive episode of 26.8 years (SD 11.7). The mean score on the 17-item HDRS was 20.5 (SD 4.3). Table 1 provides further demographic details for patients based on sex and presence or absence of a current or lifetime anxiety disorder.
Women were significantly younger, with a mean current age of37.3 (SD 10.5) versus 39.6 years (SD 11.1) years for men (P = 0.02). Women also had a significantly younger mean age at first depression, 25.8 years (SD 11.4), versus 28.6 years (SD 12.2) for men (P = 0.01). There was no significant sex difference in HDRS scores or number ofdepressive episodes. The mean current age did not differ according to presence or absence ofa current or lifetime anxiety disorder. Patients with a current anxiety disorder were, however, younger when they developed their first depression ( .1]) (P = 0.03) than those without a current anxiety disorder. Results were similar for patients with and without a lifetime anxiety disorder. Figure 1 shows the lifetime prevalence of individual comorbid anxiety disorders according to the subjects' sex. Among all patients, 28.7% had a current anxiety disorder and 43.2% had a lifetime anxiety disorder. 'Nomen had higher rates of both current (female 29.7%, male 26.8%) and lifetime (female 45.8%, male 38.4%) anxiety; however, these differences were not significant. Women (21.6%) did, however, have a significantly higher rate oflifetime panic disorder than did men (11.6%) (X 2 = 8.27, df 1, P < 0.005). There were no Patients with a lifetime anxiety disorder were more likely to have suicidal ideation than were patients with no lifetime anxiety disorder (63.0% versus 53.8%; X 2 = 8.63, df I, P = 0.01). Patients with a lifetime anxiety disorder also had a significantly higher mean score on degree of suicidal ideation (F= 6.89, dfl, P= 0.01). The greater degree ofsuicidal ideation remained significant when current age and severity of depression (as determined by the score on the HDRS "depressed mood item") were entered as covariates (F = 5.78, df I, P = 0.02). There were no significant differences between subjects with or without a current anxiety disorder in terms of the proportion who endorsed suicidal ideation or the mean score on the degree of suicidal ideation. Table 2 displays the frequency and severity of suicidal ideation according to sex as well as the presence or absence of a comorbid lifetime anxiety disorder. To assess for a possible interaction between sex and lifetime anxiety, the interaction term for sex and lifetime anxiety was forced into the logistic regression model first, followed by sex and lifetime anxiety separately. The interaction term was not significant, with the presence or absence of suicidal ideation as the dependent variable (X 2 = 0.02, df2, P = 0.99). Using the previously described definition, suicidal ideation was observed in 57.8% ofall patients: 12.0% had passive suicidal ideation, 24.6% had active suicidal ideation, 20.3% had active suicidal ideation with a plan, and 0.9% had made a suicide attempt within the past 2 weeks.
Significantly more women (61.2%) than men (51.6%) had suicidal ideation (X 2 = 4.66, df I, P = 0.03). An analysis of variance (ANOYA) showed that among patients with suicidal ideation, women also had a significantly greater degree of suicidal ideation than did men (F = 9.14, df I, P = 0.003).
With current age and severity ofdepression (as determined by the score on the HDRS "depressed mood" item) as covariates, an ANCOYA showed there was no substantive change in the results (that is, F = 8.69, df I, P = 0.003).
Being female and having a lifetime anxiety disorder independently increase the frequency and degree of suicidal ideation among patients with a current major depression. Since there was no interaction between biological sex and anxiety, we conclude that these factors may have an independent impact on suicidal ideation. Of importance, the effects of sex and anxiety remained significant when severity ofdepression and age were accounted for. Thus, being female and having a lifetime anxiety disorder not only are markers ofmore severe depression but also appear to be independent factors that increase the frequency and extent of suicidal ideation in patients with depression.
Our results are consistent with much of the available literature that examines the impact of sex and anxiety on suicidality. Other authors have found that the presence of comorbid "Patients with a lifetime anxiety disorder were more likely to experience suicidal ideation (X 2 = 8.63. df I, P = 0.0 I) 'Patients with a lifetime anxiety disorder had a significantly greater degree of suicidal ideation (F = 6.89. df I, P = 0.01) anxiety increases suicidality in patients with major depression (10) (11) (12) , and Joffe and others (13) showed that patients with comorbid anxiety have more severe depression. Our results support these findings but also provide new evidence that the effects ofcomorbid anxiety on severity ofdepression as well as suicidality are independent phenomena. These effects were seen only among patients with a lifetime anxiety disorder (that is, current or past), since patients with only a current anxiety disorder did not have higher rates of suicidality. Other researchers have also noted that trait, but not state, anxiety increases suicidality, and it has been suggested that trait but not state anxiety may effect suicidality independently of depression (20) . Although we focused exclusively on patients with major depression, this hypothesis warrants further study. One possible interpretation ofthese results is that rates oflifetime anxiety disorders may be overestimated in patients with suicidal ideation iftheir recall ofpast symptoms is influenced by their current mental state, leading to a false-positive finding that lifetime anxiety increases suicidality. Another possibility is that patients who develop an anxiety disorder prior to the onset of depression, or early in the course oftheir depressive illness, may be more prone to experiencing suicidal ideation. Ifthis were true, there may be enduring biological and psychological factors involved. For example, serotonergic dysfunction has been linked to both anxiety disorders and suicidality (21) (22) (23) , and early adverse experiences have also been independently linked with both anxiety and suicide (24, 25) . One further explanation may be that there were too few subjects with a current anxiety disorder, resulting in a Type I error.
Earlier studies examining the role of sex in suicidality have shown that women are more likely to experience suicidal ideation but that the rate of completed suicide is greater in men (14) . These studies, however, were not limited to a specific diagnosis. Our results are exclusive to patients with major depression and show that being female increases the frequency and degree of suicidal ideation, independently of the severity of depression and age. The methodology employed in this study did not allow us to examine the impact of sex on completed suicides in a depressed population. Ideally, a prospective design should be used to address this question, but these types of studies are costly and complex.
An important clinical issue arising from our results is the high frequency of suicidal ideation among patients with major depression. Overall, 57.8% of patients were subjectively and objectively found to have suicidal thoughts. Even among men with no comorbid anxiety-the group ofpatients who had the lowest risk of suicidal ideation-47.9% experienced suicidal thoughts. Among women with comorbid anxiety-the highest risk group-65.6% experienced suicidal ideation as part of their current depression. Despite the finding that being female and having comorbid anxiety increase suicidality, from a clinical perspective, clearly any patient with major depression is at significant risk of experiencing suicidal ideation.
There are a several limitations to this study. Patients were recruited from a university-affiliated psychiatric clinic; therefore, this population may not be representative of most patients with major depression. On the other hand, several demographic variables, including age (38.1 years), number of lifetime depressive episodes (2.7), and mean HDRS (20.5) are within range of a typical clinical sample. Nonetheless, studying a community sample of patients with depression may help to evaluate the generalizability ofour results. In addition, since this study provided only cross-sectional data, the effect of sex and anxiety on suicide, not just suicidal ideation, could not be examined. An ideal study would prospectively follow a large group of patients with major depression, from both community and treatment samples, and use completed suicide, attempted suicide, and suicidal ideation as outcome measures.
In summary, this study found that being female and having a lifetime anxiety disorder independently increase the frequency and degree of suicidal ideation in patients with major depression. Of importance, these results remain significant when differences in severity of depression are taken into account. Our results are consistent with most ofthe available literature and raise several issues that could best be addressed by a prospective study examining various risk factors, including the presence ofanxiety disorders and sex, that may predict suicidal behaviour or ideation in patients with major depression. Conclusions: Chez les patients souffrant couramment de depression majeure, le sexe feminin et des antecedents de trouble anxieux de duree de vie accroissent la suicidabilite independamment l'un de l'autre, et independamment de la gravite de la depression.
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